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Forest Inventory and Analysis (FIA)
Mission:

To conduct forest inventories of the United
States to estimate:

e the extent (area) of forest land

e the volume, growth, and removal of forest
resources

e the health and condition of the forest
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http://fia.fs.fed.us/_vti_bin/shtml.exe/WOFIA.HTM/map

Annual Forest Inventories

e national plot configuration

o national sampling design covering all forest lands

e national core variable list with
standardized measurement protocols

e merger with Forest Health Monitoring Program

e 20% eastern/10% western annual sample

e D-Yyear reports



FIA: A 3-phase program

Phase 1:

Entails use of remotely sensed data to obtain initial plot land
cover observations and to stratify land areas with the objective
of Increasing precision

Phase 2:

Entalils field crew visits to locations of plots with accessible
forest to measure traditional suite of mensurational variables

Phase 3:
Entails field crew measurements of an additional suite
of variables related to the health of the forest ona 1:16
proportion of Phase 2 plots




The FIA sampling design



“Mother” Hexagons

With thanks to:
Tony Olsen
US EPA

Hexagons of the truncated icosahedron covering North America.



EMAP / FHM hexagons

65,000 ha / hexagon



FIA Phase 2 hexagons

2,400 ha / hexagon

ilometers



FIA Phase 2 interpenetrating panels
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FIA Plot Configuration

1462 m

0.4 ha(l ac)




FIA plot relative to TM pixels
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Phase 1 — Post Stratification




Land Cover Maps for Stratification

Number Relative efficiency
of strata

IN IA- MN MO

1| 1.00 1.00 1.00 1.00

2| 200 168 282 233

4| 394 189 322 2.89




Pre-field

Pre-field activities determine which plots fall on
accessible forest land.

Field plots are established only on accessible
forest land.
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Phase 2




FIA Phase 2 observed variables

* Plot/subplot identification and location
» QObserved condition (within subplots)

- land cover, ownership, forest type,
stand age, size class, productivity class

- origin, slope, aspect, physiographic class,
disturbance

e (Observed tree attributes

- location

- species, status, lean, diameter, height,
crown ratio, crown class, damage, decay



FIA Phase 2 calculated variables

e Tree attributes
- volume

« Subplot and plot attributes per unit area
- number of trees, volume, biomass

By category
- specles/species groups
- status: live, mortality, etc



FIA Data
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Tabular Summaries
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Traditional Output Products:
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That’s nice...

...but | need spatially explicit data...



What FIA Can’t Do...

FIA Can’t Release

Plot

Location

Coordinates!




The Law

*FY 2000 Appropriations Bill (PL 106-113) modified the Food
Security Act of 1985 (7 U.S.C. 2276(d))

—Protects privacy of FIA data suppliers

*Must obscure landowner’s identity by:
—Aggregating data (i.e. estimates)
—Masking true plot locations
—Generalizing private ownership types

V/iolation of the law can result in fines up to $10,000 and/or 1 (3)

year in jail
r‘@/




What Can FIA Do?

Masked
Location
Maps and Coordinates
Geospatial Analyses
of FIA attributes

Context/proximity
attributes in FIADB

Direct access to Indirect access to

plot coordinates... plot coordinates
in FIA offices




FIA Geospatial...
-- Products
-- Services

-- Analyses



Geospatial Products

fa FIA Data - Microsoft Internet Explorer provided by USDA Forest Service

File Edit

USDA FOREST SERVICE

Forest Inventory and Analysis

at the North Central Research Station

(enter que

North Central
" Research Station

Forest Inventory ; Mapping Tools and Tablers 5 Tracking Tools
% Analysis

Regional Programs

National Programs

Tools and Data

Data

Mapping Tools & Tablers
Tracking Tools

Publications

Dur Partners
Contact Us

Knowledge Store

Evaluate Our &
mmen

North Centr-al
Research Station

al
and, in particular, fami



’3 FIADB Dump - Microsoft Internet Explorer provided by USDA Foreskt Servic

Fle Edit Vew Favorites Tools Help

= Eack - = - B (3] ﬁ-| Qisearch [ Favorites G Media Ql?ﬁv = M=/ RE |

Address I{[ http: fnnnncrs2, Fs, Fed, usi4801 jfiadb/fiadb17_dump/fiadb1 7 _durmp.htm

Forest Inventory Mapmaker Version 1.7

'5 FIADB Dump - Microsoft Internet Explorer provided by USDA Foreskt S

File Edit “iew Favorites Tools Help

d=EBack ~ = -~ (&) (3] ﬁ| Qsearch  [FfFavorites  fMedia 4 | - & =1 - 5]

Address |g'| http: e, ncrs2 Fs Fed, usp4501 ffiadbifiadb17_dump/fiadbl 7 _dump.htm

listimation Unit Stratum table for all| /. 0 2003 Load_date=10/22/2004 1:34:41 PM

Annual 05 of 05 subcycles

Download FIADB Data by & M0 _0s_2003.zip (compressed file)
(Last updated 1,,1 9,,2005) IO 05 2003 SURVEY # of records=5

ESTN UNIT STRATUM # of records= 3013

MO 05 2003 COUNTY # of records= 116

MO 05 2003 PLOT # of records= 9484

MO 05 2003 COND # of records= 11254

MO 05 2003 TREE # of records= 117351

MO 05 2003 SUBPLOT # of records= 61286

MO 05 2003 SFEDILING # of records= 39485

MO 05 2003 SITETREE # of records= 7395

MO 05 2003 BOUNDARY # of records= 1257

MO 05 2003 PLOT POP STRATUM ASSGIN # of records= 23139

&) |_|_|_|@ Internet




|_ocational Data
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Plot shapefiles
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Plot shapefiles
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Tools / Applications
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Public Applications

Mapmaker Ramiform

Web

FIA Model

s~  FIAMODEL:
Users Guide Version 3.0

Desktop




Geospatial Services
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Spatial Data Services

 Facilitate the use of FIA plot locations by the
public for conducting spatial analyses while:

— Protecting landowner privacy
— Maintaining plot integrity



Masking plot locations

* True locations masked
to within 1 mile; many
are within Y2 mile.

* Private plots with
similar characteristics
may be swapped.




Summarizing FIA attributes
by polygon or raster value

Land Cover
= Type
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(per acre)

4 Water

“# Forest
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Linking plot IDs with geospatial data sets
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Hosting customers




Complex analyses

Pixel predictions of
_ forest structural

Satellite variables
Imagery




Requests by Organization
(2002 — present)

Other Federal
10%

State
non-Academic
14%
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33%

Other FS
17%




Geospatial Ana
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FIA County Maps

the United States by County, 1996
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Rudis (2003)

Comprehensive Regional Resource
Assessments and Multipurpose Uses of
Forest Inventory and Analysis Data,
1976 to 2001: A Review

Victor A. Rudis




United Statea

Ynizus Elele Multiresource Inventories:
Techniques for Evaluating

% Southeastern Forasi

) Exparimant s1atian Nongame Bird Habitat

Foragl Sarvics by ARaymond M. Shelfiald
Besoarch Paper SE-218

Sheffield (1981)



Sheffield (1981)

e Much of the typical timber-related data

collected for the past several years on ...
sample plots are useful for evaluating wildlife

habitat.”

Sheffield (1981)



Sheffield (1981)

e Presence or absence of breeding birds can be
related to:

— Stand age

— Forest type

— Physiographic class
— Stand size

— Presence of cull trees
— Timber volume

— Tree stocking

Sheffield (1981)



Habitat suitability

« Each inventory plot is ranked for each bird
Species:
— Good
— Acceptable
— Poor
— Unsuitable

Sheffield (1981)



Brown-headed Nuthatch

rlﬁl |":|‘ hrl '|

H:ud age 15 lﬂ-w than 20 vears.
I_ ss than 50 percent of the total basal area is

made up of pme species.
3. Pine vegetative stocking in all 1-foot strata in
the overstory 15 less than 40 percent.

Sheffield (1981)



Brown-headed Nuthatch

c. 40-59 percent (1)
5. History of fire occurrence on sample stand:
a. Burned within past year  (3)

\2) b. Burned 1 to 3 years ago  (2)
c. Burned over 3 1 years ago, or no hutnn of
fire (1)

iy ‘jl""'-" 9 years (1)
3 PI'EJlel"[iDll- of total basal area made up of
pine SpEt'i'r‘--:.'
0 percent or more (3
65-79 percent (2)
20-64 percent (1)

3. Vegetative stocking m l-foot stratum Df
highest density in the 2- to [5-foot vertical laye
a. 0O-30 percent 1___3_.1
J1-60 percent (2)
c. 61 percent or more (1)
4. Pine vegetative stocking in l-foot stratum of
highest dunl-m, i1 r11r_- overstory layer:

(2]

Sheffield (1981)



Brown-headed Nuthatch

Habitat Rank Determination

Total

T ) T : ) L ."" al s o o ) = " 7 ' - -'1 - -. -1 e
Habitat rank e goocumuiared POINIS

Good ; 13-15
Acceptable 9-12
Poor 5-8
Unsuitable 0

Sheffield (1981)



Brown-headed Nuthatch

DISTRIBUTION OF SUITABLE
BROWN -HEADED NUTHATCH HABITAT
BY SUITABILITY CLASS., SOUTH CAROLINA, 1978

GOOD HABT TAT
R R ACCEFTAEL E HABRITAT
Figure 9, el POOR HABI TAT

Sheffield (1981)




Prothonotary Warbler

Figure 10,

Sheffield (1981)



Inventory plot-based estimates

Table Z-Acreage of sustable and unswmtable nongame bird habitat, by
suttability rank and spectes, South Carolina, 1978

Suitability rank

Good Acceptable Poor Unswutable

Prairie warbler } 5028 71595

Wood thrush 25024 3.368.2 L1335 6.333.0
Pine warbler 2.502.1 1633 B23. 1.221.%
Red-eved vireo 2.502.9 AR5 A00 < 530 6 1.023.7
Pileated woodpecker 2028 3290 hS 1. 2R 9.294.7
Downy  woodpecker o ;
Brown-headed nuthatch

Prothonotary warbler :

Eastern bluebird 47. 313 11.010.7

Sheffield (1981)



Vegetation Continuous Fields (VCF)
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Albers Equal Area

Percent Tree Canopy
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Forest Land Ownership
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Data Sources
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Map Produced by:
Forest Inventory and Analysis
North Central Research Station
USDA Forest Service




Forest Biomass in the United States




Chojnacky (2000)

* FIA Forest Inventory Data for Wildlife Habitat
Assessment.



Thomas C. Edwards, Jr., Gretchen G. Moisen,
Tracey S. Frescino, and Joshua J. Lawler

o Use of Forest Inventory and Analysis
Information in wildlife habitat modeling: a
process for linking multiple scales.



Fearer

e Evaluating Population-Habitat Relationships
of Forest Breeding Birds at Multiple Scales
Using Forest Inventory and Analysis Data.



Todd Farrand, John Tirpak,
Frank Thompson

* Application of FIA data to spatial modeling of
landscape change and bird habitat suitability.



In conclusion,
FIA Is providing...

 Products
e Services
e Analyses

To serve your geospatial needs.



Mark D. Nelson
NRS-FIA
mdnelson@fs.fed.us
651-649-5104
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